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Earth Moving Equipment and Material Handling Sectional Committee, MED 07 


FOREWORD 


This Indian Standard (Part 1) (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Earth Moving Equipment and Material Handling Sectional Committee had been approved by the Mechanical Engineering 
Division Council. 

This standard was originally issued in 1989. The present revision has been taken up with a view to incorporating the 
modifications found necessary as a result of experience gained in the use of this standard. Also, in this revision, the standard 
has been brought into latest style and format of Indian Standards, and references to Indian Standards, wherever applicable have 
been updated. 


This standard is expected to provide a uniform method of specifying dimensional and other technical requirements for hydraulic 
excavator with hoe attachment by the manufacturer. It is felt that a uniform method of presenting the data may greatly facilitate 
the user to select a suitable machine for the job. 


The composition of the committee responsible for the formulation of this standard is listed in Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or 
calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 “Rules for rounding 
off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same 
as that of the specified value in this standard. 
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Indian Standard 


BULK HANDLING EQUIPMENT — HYDRAULIC EXCAVATOR — 


DATA SHEET FOR SELECTION 
PART 1 HOE 


( First Revision ) 


1 SCOPE 


1.1 This standard covers requirements of data required for selection of hydraulic excavator with hoe attachment and having 
diesel engine as the prime mover. 


1.2 This standard does not apply to barge mounted excavator. 


2 DATA TO BE SUPPLIED BY THE MANUFACTURER 


2.1 The following data shall be supplied by the manufacturer: 


a) 
b) 
c) 
d) 


e) 


NM de E E A E EEEE 
Model 2s xco koe me anaia e ea e to FIN aae dal aaa aa cado d Sac ds 
Operating mass of machine (see Note 1) ...........222essssessesessessesseneneneennneennennennenenenenen nennen se nenn nenne nen kg 
Bucketicapacityy s Sot stet ee Euge trot DTE c eite ea te e tend m? 


Main dimensions of complete machine shall be as given in Fig. 1. 


Shipping weight m 


NOTES 


1 Operating mass of machine refers to that with a standard boom, stick, bucket, etc. 


2 In case machine is offered with different combination of boom and arms, the dimensions of basic machine without attachment shall be given and 
these shall also be given for the machine with different attachments to help transportation personal. It shall, however, be ensured that under the worst 
operating conditions, the stability of machine shall not be less than one. 
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3 DETAILS OF SUB-SYSTEMS 


3.1 Power Unit (Diesel Engine) 


à) Makes andimodel cuca iia ieee 
O Inline/V-type, Two stroke/Four stroke 
c). Ad e eo dede Air cooled/Water cooled 


d) 


r) 
s) 


L K 


A = Distance between tumblers G = Minimum ground clearance 
B = Undercarriage length H = Track gauge 

C = Counterweight clearance Hı = Track shoe width 

D’ = Rear-end length J = Undercarriage width 

D = Rear-end swing radius K = Overall width 

E = Overall width of superstructure L = Overall length 

F = Overall height of cab M = Overall height of boom 


FIG. 1 MAIN DIMENSIONS OF BACK HOE 


TOS POWER... seem tanken IeW-at: dotes ana ot EUM ede pats rev/min 
Flywheel power <del eret KW dtc aaa nase ein: rev/min 
IE seen sense Nil m rev/min 


Specific fuel consumption (SFC) (SFC curve to be provided at rated load and speed) 


"mS g/kWh 
Nature of aspiration’ ssl denso geben Natural/Supercharged/Turbo-charged/Any other 
Number of cylinders). A E e 
Böre (mm) X:stroke (mm)... ee ee EE nd RR UR hv Gh RA dts 
Displacements an, eme ug e oni diee cxi liters 
Typeot tel used... Hr ur DEC aie dea a xu 
TI PEO fuel pump iid er ete ede meet ce ea ak NA Ea e em dedu 
AarCleaneisty pecs s ot e esM ede be Re 
Air filtration system: Typen... near nella Dry/Wet 
Air cleaner service indicator ...........n. nennen RR RR ARRA R ONERE Rea us Provided/Not provided 
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t) Net weight (dry) user MEER RN euet E NES kg 
U). “Typeof covering nin in a o A DUBAI ai 
Xy Deratino tactica ei Id eee Men etis 
W) “Position of engine: ue e N rn PE veo ep BRIT Hah do Front/Rear/Centre 
Y) Starting: System «aet EU Ele esee a Er mas 
z) Electrical system voltage use O RE eps wei t aA HN Ee EE EHE V 


NOTE — In case of super-charged and turbo-charged engines, derating factor shall be specified by the manufacturer. 


3.2 Hydraulic System 

3.2.1 Hydraulic Pumps 
a) Number and type of main pumps ccc is ecsieisisi ietie nin Erni ee se Ie meme se sese ee he e ee e se eese ene ens 
b) Maximum flow of main pumps ............. 0. ccc cece cence men enm esse he essere eere re re e e e e e re sene eren 
c) Number and type of auxiliary pumps .......... 0... ccc cece eee e seme se he e he e eee se e senem messe eese 
d) Maximum flow of auxiliary pumps ....ooooocooconconcononcnncnnonno nr e HII esse sese e se sse s s sese hen e sene nene 


3.2.2 Hydraulic Cylinders 


Quantity Bore x Rod diameter x Stroke 
mm 
(1) Q) (3) 
i) Boom 
ii) Arm 
iii) Bucket 
3.2.3. Hydraulic-Tank3... a e eR d e pee Pressurized/Non-pressurized/Partially pressurized 


3.2.4 Relief Valve Settings 


2): 2Mäinreliet Valve N en errang ie UE 
b) Secondary/overload relief valves: Genen ben ana hun d d XR GAST 
€). NN 
DD Armieireüt A actes 
e); Bucket:circult A tas 
f) Swing circuit A aia 
g) Travel vicem aid dadas 


3.2.5 Hydraulic Filters (Filtering Quality and Numbers) 


a) Type (paper; wiremesh;fete) nia a dais 
b) ‘Filtering quality: (Wr. ira ee I Ran 
cy, o AA RN 
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3.4 Controls 


a) Type (mechanical, pilot operated, etc) ............uussssesssesesseenensnneesnneee nennen If pilot operated, type of pilot 
Operation. ann une Werl ia Hydraulic/Electrical/Other (specify). 

b) Number of control levers iia ei aim BRIAN E P a br 

c) Actuation diagram/details (see Fig. 2) 0.0... ..cce cece cece cece eee ee me ee heme he he este rese nenne nne 


3.4 Superstructure 


a) "Swing mechanism «eH USt gue M HI eM 
b): -Motót: type zoe esp NA He NEM REM Fed BRE I OR OU EM esq paga Se DoD D NM ee i esos 
€) Gear box type: sich e Re C E e DRE ENS RW S E Ra Pa E c SEN RO Eta 
d) Slew: bearing type: «etie EH ri RE Met HN Eb aed E dd EN 
e) Slew speed: serves ep EO NN C MD o E E META t a rev/min 

By Swing: SO 


g) Braking system of motor 


1). Number st e es A abutere ettet dete siete M Eo a d 
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3.5 Operation Cab 


Brief description of cab, glass windows, operator”s seat, rock guard, etc, shall be given. 
3.6 Undercarriage 


Brief description of style of track frames-welded or bolted, etc, track chain, rollers, shoes, etc, shall be given. 


SWING RIGHT FORWARD BOOM LOWER 


BUCKET PARKING 
ROLL -IN 
«ao HIGH SPEED 
ARM 
ROLL-OUT LOW SPEED 


SWING LEFT REVERSE 800M RAISE 


B 


> 
O 
> 


FIG. 2 TYPICAL ACTUATION DIAGRAMS 
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3.6.1 Following information shall also be given: 
a) -Type of Shoe a. anni nein Bla Gaga ay ees HIA MESURE RET EUER 
b) Shoe width and their number 


c) Number of lower rollers 


d) Number of upper roll Loa a RE ei OS IHREN acne 
€)” Ground Pressure ió kPa 
3.7 Traction 
a) Type of propel motor, gear box and braking ............. sss e I meme ese nem eme see e esee ens 
b). -Maximum tractive effort area VR RARE URINE REWARD ITEM E i LIN RE kN 
c) Gradeability (continuous) 
F) o :Bercent a ar REM M NEN a ao ea de cate o ala ca Pace alados delo de taba 


DD a dalek efr o tds 


d) Travel speed (km/h) 


A A A 
2)3 A AAA EA S TN E 
4 ATTACHMENT 


a) Length of booms, arm 


b) Digging forces (maximum radial force at tooth) with bucket cylinder and with arm cylinder for different arm/boom 


combinations: u Here es AAA 
c) Type of booms 4... een Rab nach One piece/Adjustable two piece/Other (specify). 
4.1 Bucket 
a) ‚Capacity. A € Pe a ae 4 ae ee ee go ew he od m? 
by. Dg —R—n————Á——— reas 
c) "Weights en DENTES EN Ub NUM E E E 


d) Recommendation (namely, suitability for different arm/boom and material to be dug) 


A A N ERN EB NEN Fixed/Replaceable 


5 MASS AND GROUND PRESSURE 


Operating mass and ground pressure with different combinations of arms/buckets/shoes, etc, shall be given. 
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6 SERVICE REFILL CAPACITIES (7) 


a) Fuel tank 


b) Hydraulic oil tank 


c) Hydraulic oil system 


d) Engine oil 


e) Different gear boxes 


f) Coolant capacity 


7 WORKING RANGE 


Complete range diagram of machine with different arm/boom, etc, combination shall be given, similar to that illustrated in 
Fig. 3. 


p^ VANS 


AS 


A | 
RN 
E EM 


w 
e 


0 1 2 3 4 5 6 7 8 9 1 


A = Maximum digging reach D = Maximum dumping height 

A'= Maximum digging reach (on ground) E = Maximum swing radius 

B = Maximum digging depth F = Maximum vertical wall 

C = Maximum cutting height G - Vertical height at minimum swing radius 


FIG.3 TYPICAL DIAGRAM OF WORKING RANGES 
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8 LIFTING CAPACITIES 


In case, back hoe is to be allowed for lifting purposes, such as, pipe laying, the maximum safe lifting capacity with different 
arm/boom combination for different operating radii, swing position and basis shall be given. The information may be given with 
bucket and without bucket as illustrated in Table 1. 


Table 1 Lifting Capacities 


(Clause 8) 
SINo. Lift Point Lift Radius Minimum Radius 
Height mm Lift Capacity 
Rated lift Capacity Over End 
kg 
mm n r2 r3 ra es Fg 

(1) (2) (3) (4) (5) (6) (7) (8) 

i) + An 

11) ground 

iii) — hs 

Rated lift capacity over side, kg 

iv) + hn 

v) ground 

vi) — hn 


9 WHEEL MOUNTED BACK HOE 


9.1 In case of wheel mounted back hoe, the following information shall be given: 


a) 
b) 
c) 


d) 


e) 
f) 
g 
h) 
aD) 


k) 


Number of wheels and axles and driven axles .......... 0... ceececeeceeneeeeee nent ee ences eeee eee e eee emesem mee 
TE S PAS co iach PEL NN 
Lyre;pfessure.. "E 


Number of speeds and type of drive (for example, individual wheels driven/crown wheel/pinion driven) 


Type öf:out riggersi. ea are ae 
Maximum travel speed... sn cas 
Maximum traction Torcé A near DT 
Gradeability (percent) u... 2... nennen ine bin The bu Geile 
Steering system (linkage/hydraulic assisted/hydraulic) ................ cesses een 


Minimum turning TUS UNTERE A adds 


9.2 Dimensional Details 


In addition to main dimensional details as in 2.1(e), dimensional details with a sketch shall be given to replace the crawler 
mounted sketch in case of wheel mounted back hoe. 
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9.3 Following details shall also be given: 


á) Carrier frame specification»; 22: 2: Hd UR EUM IP CURIE TM ev 
by “Wheel basés toe ERR tei poU EP dU Mas ing e DDR E E EP UMEN MESS 
C)» Width: sicario ori dte ere dei ciu 
d) Type of axle — Front: Floating/rigid........ooooooococcocononncononnnnnnnoncnnn eee e e ese he heme se he e rennen 
Rear: Floaüng/rigid..-. eerte A reped Led aude Eo pentes 
e). :«Degree-of axle-oscillationa. nasirin ERE EE RR P Bea teque m e S 
10 SAFETY 


Following features with information shall be provided: 


a) Swing lock for use during transportation ...ooooooocncnonncncnnnncnnncncnnnnnno me eme esee meme es eee ese ee ee enne 
b): ANOM aec eH bo lo EM Ou d E EU NM VIN 
c): -Back@Upralarmisce sch Gost te cet ee bet nel e eoe e ede tum ke cte dpa dues Bo dede de 
d) Cat walk non-stop steps and handrails ...............sssesseseeee I I meme e eee e seems esee eee 
e THe ads vars citi e eed O RAT 


11 OPTONAL/SPECIAL ATTACHMENTS/ANY OTHER FEATURES 


When required by the purchaser, optional/special attachments/any other features shall be provided and for these, information 
shall be given. 
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ANNEX A 
(Foreword) 


COMMITTEE COMPOSITION 


Earth Moving Equipment and Material Handling Sectional Committee MED 07 


Organization 
BEML Limited, Bengaluru 


Airports Authority of India, New Delhi 


Automotive Research Association of India, Pune 
BEML Limited, Bengaluru 


Bharat Coking Coal Limited, Dhanbad 
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Caterpillar India Private Limited, Chennai 


Cement Corporation of India Limited, New Delhi 


Central Mine Planning and Design Institute Limited, Ranchi 


Directorate General Factory Advice Service and Labour 


Institutes, Mumbai 


Directorate General of Mines Safety, Dhanbad 


Directorate General of Quality Assurance, Ministry of 


Defense, New Delhi 


Engineers India Limited, New Delhi 


Epiroc Mining India Limited, Nashik 


Escorts Construction Equipment Limited, Faridabad 


Fact Engineering and Design Organization, 
New Delhi 


Heavy Engineering Corporation Limited, Ranchi 


Indian Construction Equipment Manufacturers Association, 
New Delhi 


Indian Institute of Technology (ISM), Dhanbad 


Representative(s) 
SHRI V. SEKAR (Chairperson) 


SHRI K. S. KUNWAR 
SHRI JASPAL SINGH (Alternate) 


SHRI A. AKBAR BADUSHA 
SHRI HEMANT KUMAR (Alternate) 


SHRI ARUN NAND SAHAY 
SHRI CHANDRA SHEKHAR S. I. (Alternate) 


SHRI G. BHAGCHANDANI 
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SHRI K. REJI JOSE 
SHRI V. BHASKARAN (Alternate) 


SHRI A. K. SRIVASTAVA 
SHRI ANURAG KUMAR SAINI (Alternate) 


SHRI PARAG MAJUMDAR 
SHRI PRAVEEN K. SINHA (Alternate) 


SHRI SUMIT ROY 
SHRI D. B. NAYAK 
SHRI VIJAY YADAORAO BARAPATRE (Alternate) 


LT COL SIDHARTH KHATTRI 
SHRI RAGHUBIR SINGH (Alternate) 


SHRI K. C. PAIKAR 
SHRI R. R. SHRIVASTAVA (Alternate) 


SHRI PRAKASH GORE 


SHRI FAIZ AHMAD 
Ms RUPALI SHARMA (Alternate) 


SHRI R. K. PALLAI 
SHRI JUBY CHANDY (Alternate) 


SHRI ARAVIND Doss 
SHRI AMIT PAL (Alternate I) 
SHRI VIJAY KUMAR (Alternate II) 


SHRI K. V KRISHNAMURTHY 
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Organization 


JCB India Limited, New Delhi 


John Deere India Private Limited, Mumbai 


Komatsu India Private Limited, Bengaluru 


L & T Komatsu Limited 


Mahindra Construction Equipment, Chakan 
Manitou India Limited, Greater Noida 
Mcnally Bharat Engineering Company Limited, Kolkata 


Ministry of Heavy Industries and Public Enterprises, 
Department of Heavy Industry, New Delhi 


Ministry of Shipping, New Delhi 


Mumbai Port Trust, Mumbai 


NTPC Limited, New Delhi 


National Council for Cement and building Materials, 
Faridabad 


National Mineral Development Corporation, Hyderabad 


Office of Development Commissioner (MSME), New Delhi 


Project and Development India Limited, Noida 


Volvo Construction Equipments India Private Limited, 
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Chamarajpet, Bengaluru-560018) 
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SHRI VIVEK RAWAT (Alternate) 
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SHRI M. RAJENDRAN 
SHRI VIKRANT SHARMA (Alternate) 


SHRI G. S. NARAYANA 
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SHRI SAI PRASAD POLIPALLI 
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Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 
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